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NASA mea

Space Shuttle missions use a curicus

numbering systern. They arenumbered |
STS (Space Transportation System) 1
through 9 then, mysteriously jump to
STS 41B through STS 51L, then con-
tinue STS 26 th;ourh the current STS
39. Why? :
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“and leter was proved right, th
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o ‘WO“‘ d 115 that

the Ul} sses sua.c\,craxt would
disappear. It did, elght days before Chxist-
mas. ‘

On November 11, 1990 — zbout four
wecks after the Space Shuftle Discovery
was launched carrying Ulysses — a ioz.;,
beom antenna, used for an experiment that
measures electronic felds in space, was
deployed from the spacecrzdt and the trouble

began. Within hours the joint European

Sp““ﬂ Avency {ESA)INASA spaceoialt

Ao . 3 I, N 5 Atnr mmet v oo
uubL_b;_u.u. LU b..u\_iv [ uu_;a». LA AR RS WA i

Sun developed a wobble. Hoffman, Code
712, head of the Guidance and Control
Branch, described the problem as similar
to & feature in a child's toy. "If }’CH'YG ever
spunatop gad touchedi 11:, itwiobbles." That
wolbbling is called nutaticu. No one knew
exactly what was causing the nutation, but
it was getfing worse. It was not Lnown'if
the spacecraft was in danger, but trocked
so strongly, that the X-band antenna, the
one Icl""ug information back to Barth,
was not psable.

Frank Carr, deputy director, Solar Sys-
terns Bxplorations (Code EL), NASA

eadquarters, called Hoffrizn shortly af-
ter the problem began and-asked for his

elp. Based on phone conversations with
peoyle at BSA in Noordwijk, The Nether-

znds, and NASA’s Jet Propulsion Labora-
tory (JPL), Pesadena, CA, Hoffinan thought
the problem was caused by the boom an
tenma. “Since it was guiet I for four weeks,
then four hours after you put out the boom
its In trouble, that doesn't prove the boom
caused the problem, butf circumstantial
evidence is prefty strong,” said Hofiman.
Hoffman was convinced vary early on,
at the culpiit
in this case is the Sun reacting on the long
boom. In order for the nutation to be ther-

melly induced, the antenna must have the
_pIOpET

angie to the Sun and mwnst have

sufficient leigh‘ to heat up the boom

The spacecraft must also have a Shght

novement to it aiready, a lidle motion to

gctth,eﬂumionstarteé Thermally induced’

nutation is not 2 very common probiem,

bat i has occurred before, and Hoffrzn,

conciuded that it was the offender. His
theory was not immediately accepted by
t Hoffiman rememberad back

"Satellite Doctor" Does it Again

to when the Small Sclentific Satell
was in oF w05t 20 years ago.
fered from 2 similar problem.

Tha more Hoffman looked at the date,
e more he was sure he undersiood the
sses problem. Soon, he was briefing
ASA Administrator Richard Truly an
tﬂﬁimr eople world-wide on the weeld
Ulysses teleconferences that the probLm
would disappear before Christmas, The
location of the Sun and the angle of sua-
ight on the leng boom were changing and -
the mitation x«ouki be reduccd and finally
stop. When pressed for a date, by the NASA
Héadquarzars pProgram manccrcr Hoffman
said the nutetion would.disappear Decem-
ber 17. The nutation disappeared one hour

before midnight on Decsmber 17,
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Hoffman says the success in guickly

defining the problem was because he hada.
good team working with him: Dr."Tem -
Flafley, Code 7123, developed the eq
tions of motion defining how the nutation
would occur and Sam Placanica, Code
712.3, genersted the computer curves,
skowing the possible problems for Ulysses
in the future. '

There are two pe‘pnﬁef times forp*ob—
zms with Ulvsses remzining, both cithem
at the most critical times of Ulyss\,s mis- -

sion - when it will pass under the South
Pole and over the Notth Pole of the Sum -
arounnd September 1994 and Angust 1953,
InFebruary and March of this year there
was another poten‘-tial problem pﬂriod for
Ulysses. But the project, when moving the
spacecraft tred fo be very careful not to
induce notation. It did not recccur. That's
good news, but Hoffman was hopingto see
the nutation again, in order tobetter predict
the behavior of Ulysses during the two
periods of prime science in 1994 and 1995,
Hoffman says, “This opportunity has now
been last and we will not know if a poten-
tial problem exists vntil after the fact”
Hoffmean is not too worried sbout the
Ulysses mission, becanse if eIl else fails,
Ulysses can still.send data to. Earth by
damnincr the n‘*‘auon with Conscan. Cen-
scan control fechnigue on boaxd qusn
ses :ﬁ can at tornaﬁc;ﬂy track Barth and
suppress the nutation. It cannot be used
continaously because of fuel consumption,
so the Conscan is only a lest resort. Hoftman
thinks Conscan can probably be nsed if
required. But whe ther the nutation does
repccur and if it impacts on the mission is
sornething we will now have fo walt ©

1694 to find oul.




